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0 A device for dispensing metered amounts of aerosol for Inhalation. 



0 The invention concerns an apparatus foi the 
administration of drug m form of -metered aerosol, 
consisting of an expansion chamber comprising two 
coaxial tubes Ueeiy slidabie *.vithtn one another ana 
cetachabie. 

The externoi tube has an ooen end and a ta- 
pered end on which the chamoer monin-piece :s 
mounted. 

The internal tube has an open ana which may 
be inserted into the external tube and on opposite 
end on which the month-piece of a conventional 
disoenser containing the active pnncipale <n form of 
pressurized aerosol is stuck. 

The apparatus allows a bener penetration of the 
druo into the airways up to the deeoest zones of the 



bronchial tree. 



00 



CO 



Best Available Copy 



5= 0 3^7 773 A2 



A DEVICE FOR OIS?ENS:.VG METEnED AMOUNTS Or ASP.OSOL FOR INHALATION 



Innaiat:on ts me oreieccea way c; acmimsienng 
crugs :r.at are cirected ;c :ne aseoest oans or tne 
.'esDiratcry :rae because it markeaty reauces ;ne 
cosage m ccmoarison witn tne orai way: it elimi- 
nates almost completely trte systemic sice erects: 5 
It allows tne therapeutical action to be raoiaty es- 
tablished. 

wie pressure aerosols. Que to (he:r ease 01 
handing ana to ine feature that they allow t.q 
active ingredient to be rapidly ana selectively aa- :q 
ministered, have met a great favour and are widely 
used both in the main;onance therapy or obstruc- 
tive cnronic respirator/ diseases ana m the treat- 
ment of acute fits or. asthma. 

Their apparent semplicity nocwitnstanaing. tne - .-5 
usual metered aerosols are difficult to use properly, 
and many repcns from the scientific literature ::cint 
out that the maiority cf paiienis employ the aooara- 
lus in an improper way, either because they are 
not able to time the delivery in synchronism with 20 
breathmg-in and do not inhale at the right time, or 
because they do not keep a suitable inspiration 
flow, or because they do not inhale deeply encugn. 
or due to different reasons. 

This problem is even more-prominent with par- 25 
ticular subject, such as the children, elderly peocle 
and patients having reduced capabilities either 
from the point of vi«w of respiration or from a 
manual point of view. 

Even when the apparatus is used in the right 30 
way. the avarlability of an inhaled drug to the air 
pathways depends in a large measure on the di- 
mensions of the aerosol droplets, that m turn ce- 
pend on the formulation and the ovaporatton time 
of the solvent. It is well suppoaed by documentary 35 
evidence that even in the most favourable con- 
ditions only 10% of the dispensed dosis 0/ a me- 
tered aerosol reaches the air pathways: a similar 
percent is expired or deposited in the dispenser, 
while about 80%, due to the impact of hign sceed ^ 
panicJes of aerosol, are depositod onto the mouth 
cavity and the phar/nx. then being swallowea up 
and resorbed at a systemic level. 

The inhaled portion of the drug, however, is 
usually enough to obtain the therapeutical affect, 

Nevertheless, if the apparatus is not usea m a 
proper way. the amount of drug reaching the action 
site at the lung level is funner reoacea anc the 
theraoeutical response is compromisea. An excess 
deposition of ac:ive cnnciois :n the moutn-onarymx 50 
cavity can moreover give rise ;o uncesiraoie effects 
botn at systemic ievgi as a ccnsecuencs ci the 
resorotion of :ne arug and at a locai level, sucn as 
't iS tne case wim ccnicostoroios. :nat can gtv*? nse 
'0 mcutn "3nc»cosis 



In a searcn ;o coviate :he drawoacks -nai are 
. connected with tne use of meierea aerosols. :nere 
have oeen deveiooea m recent years exoansion 
chambers. 

Said expansion chambers can be diviaeo. ac- 
cording to their dimension features, in SPACERS 
ai.J RESERVOIR SAGS or. more simply RESER- 
VOIRS. 

The -soacers" are essentially exoansion tubes 
that are insened between the dispenser ana the 
mouth to the purpose of increasing the proponion 
of drug that is deposited at a lung level, by acting 
on rwo factors: the dimension of the aerosol 
droplets and their impact in the mouth-pharyinx 
cavity. 

The latency period between spray delivery and 
inhalation permits in fact a quick evaooration of the 
prooellant with a reduction of the size of the par- 
ticles before they enter the respiratory tree, thus 
helping them to bener penetrate till the lower air 
pathways. 

At the same time, the distance between dis- 
penser and mouth thus obtained causes a slow- 
down of the panicle speed, thus reducing the pro- 
portion of active- principle that is lost due to the 
immediate impact against the walls of the oral 
cavity. 

Finally a lower amount of propellants is in- 
spired, with the consequence of a bener compli- 
ance by the patient and a lower, risk due to their 
possible toxicir/. 

The expansion chamoers that are convention- 
ally defined as spacers, share the features of a 
cylindncal shape and a rather low volume (70-100 
mt). 

Various spacer models are known: 

- simple devices that are in practice comparable 
with a cylindrical tube with mouth-piece, in which 
the dispenser is inserted m a perpendicular posi- 
tion (Fisons E? 89070. Huhtamaki WO 3502778): 
or in a parallel position (Newhouse EP 9657) rela- 
tive to said tube; 

- apparatuses having a cylindrical shape as well in 
which the dispenser is in a transversal position 
relative to the spacer, said spacer being possibly 
teiescooically extensible at the moment of use 
(Oraco E? 15247 and EP 7^937); 

• spacers comprising a firs; exoansion cnamcer 
with a cyiinancal shape, followed by a seconc one 
having 3 larger cross-section (Voaran Ccro. PCT 
234S85. Hughes N. US -^90332): 

- funner similar models that simoiy nave the acvan- 
tege that they can be disassemoled after use and 
emotoyeo as a container for the disoenser 
'American Cyanamm US 3994-i2i. ijS 2897779. 
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*JS 3309 22- i-c =c:.e.' -JS -53:523). 

The use ir.is :yce rev.ra .-..^j rac:civ 
screac wim -r.e aim c: -a!c:rg :ncse zav.enxs ir\ai 
^r^ r.ci able ;o use tn a orocer way ir.e -jsua! 
.-neiereo aerosols or ir.ai .-neet cifficulties :n uncer- 
siancing cnetr ratner ccrr.ciex tns;ruc:ions. 

The repons (rom jne sc;entific liieraiure go 
nevenneless agree mat the acpiicaticn or smaH 
spacers does not proauce aoofecaole imcrove- 
ments at a clinical level. 

For this reasons, the research m this field has 
been adaressed to providing large volume expan- 
sion chambers that are called "reservoirs". 

The reservoirs, bssice inciuaing the advan- 
tages of spacers, should also contribute in resolv- 
ing the great problem or non-coorcination between 
the dispensing maneuver and the inspiration be- 
cause they permit the inspiration to be delayed of 
a few seconds relative to disoensing. :hus helping 
also the patients having serious breathing difficul- 
ties. 

The reservoirs share the characteristic of a 
great volume (about 700-1250 ml), while they ex- 
hibit various shapes, materials and costruction 
characteristics. The main reservoir types that are 
described in literature are as follows: 
• rigid containers, with a round or pear-shaoe in 
which the usual spray can be inserted either in a 
position contiguous to the inhaling moutn-piece 
(Langaker K.5. SE 8200322) or in a diametrically 
opposite position (Oraco SE 75012443): 

- bellows like chamoe*s. that should help the in- 
spiration maneuvre of the active principle, having 
the shape of collapsible bag (Key EP 50654) or of 
a cylindrical bag, Mexible only along the side sur- 
face (Key EP 108145. Johns Hopkins Univ. £P 
251443): 

- containers having a regular cylindrical shape, wtth 
a mouth-piece in a side position relative to the pon 
for the connection to the can (Trurak US 45.34343). 
or in an opposite position: 

- devices , that can be folded back after use and 
comprising a set of jointed telescopic beakers 
^2de of a transparent plastic material 
(Southampton Univ. G3 2110543). or a flexible bag 
provided within a ngid. telescopicaily retractible 
cylindrical container (Ceshpaude GB 2182249). 

The side and volume of these reservoirs are 
however such that in oractics they are only limited 
to a domestic use. 

We have now develccec a new iyce of exoan- 
sion chamoer the size of whrch Is comdaraoie with 
that of spacers, but provicmg ;ne effectiveness ana 
way of use ol :ne reservoirs. 

The obiect of the invention is ;c overcome -he 
orawoackj of either aooaratuses. 

The sucjec: cevice of :ne oresent .r.vention 
:cmcnses ;n fact the /oiicwing features: 



/cume rne cnamoer .s ^-3 :,mes 
grsaier ^nan :nat of an ,.sual soacer. -..m rne con- 
seauence of a remarxacie increase of *ne affi- 
c:ency m siowmg-ocwn ana evaoorating tne aerosol 
i microarooiets: 

2) it can be used as a reservoir ov first 
cisoer.sing and then inhaling the procuct. w'.m no 
need of synchronising the Two operations: 

3) a one-way valve is provided at the mouth- 
'0 pie-e. the function of said valve being both to 

prevent the aerosol soray that has been delivered 
into the chamber from exiting before the inhalation 
and the patient from expiring into the apparatus: 

4) the volume of the internal chamber can be 
^5 aaaoted, thus allowing a diversified use according 

to the neejds of the patients: 

5) various kinds of dispensers can be in- 
senod. whereby the apparatus can be used with 
different active substances: 

-^0 6) the product can be housed inside the 

apparatus for an easier transponation: 

7) its size is very limited, even though it has 
an appreciable volume of the expansion chamber, 
thereby making it easy to carp/ it even in limited 

25 spaces (pocket, bags, and so on), thereby over- 
coming the problem of a strictly domestic use: 

8) as a consequence of the previous point, a 
higher effectiveness'dimensions ratio is achieved; 

9) its uso- is very simple, thereby making it 
30 easily handled also by children. 

The invention will now be described with refer- 
ence to a merely illustrative, non-limiting embodi- 
ment thereof, said embodiment bfeing illustrated in 
jS the enclosed drawing, in which: 

- figure 1 is a longitudinal section, in a 
diagrammatic representation, of the device accord- 
ing to the invention for dispensing metered 
aerosols to be inhaled: in the upper half of the 

^ figure, the internal tube is shown at the maximum 
extension position relative to the outer tube, while 
in the lower half the internal tube is in a completely 
receded position relative to the outer tube, cor- 
responding to the stand-by- condition of the appara- 
lus: 

• figure 2 is a section along line A-A of figure 

1 : 

- figure 3 is a cross section of the mouth- 
oiece of the apparatus for dispensing metered 

30 aerosols to be insenec into the rear opem.ng of the 
internal tube: 

• ligure 4 ,s a vtew of the mouih-piece of -he 
resen/oir :n tr.e cirec-icn of arrow 3 of figure 1. 

55 The aoparatus essentially comonses t^q co- 

a;<ial tubes 1. 2 that are freely s:ioaoie witn:n one 
another and seoarable. Said luces oeiimit an .nter- 
r.a\ cnamoer 2 :he vciume of wnicn can ce varrea 



:ra -regres exTensior. :3e <r.;ernai :uce ^ 1 1 
reiaiive io :ne cuter one (21 Tr.e :engnt or :rie 
cnajnoer (3) may range .'rem lOO [q 300 ;nc 
cne maxtmum ciameier from 50 £0 30 rnm. 

The outer tuCe (2) (o.c; 59.5 rnm) r.as an ccen 
end ^. in whicM ine internal tube can oe mseaec. 
while Che oopostte end 5 is taperea wun a circular 
cross section (o.d.:33 mm). In ena 5 four spckes 5 
are provided in an onhogonal arrangement, sajo 
spokes stopping ihe four tabs 7 of a four-cusoid 
valve 8 against its opening towards ;ne interior. 

On the tapered end 5 {figure 2) the valve 3 is 
seated, whose characierisiics are paaiculariy im- 
ponant for the optimal operation or ;he acparatus 
as a whole. 

Its purpose is to prevent both tr.e leakage of 
the aerosol spray ^jelivered into the chamber, oe- 
fore the inhalation, and the patient's expiration into- 
the apparatus itself. 

The cross seciion or tne same configuration 
shown in figure 2 moreover allows, curing inhala- 
tion, the aperture of an hole wide enough not to 
hinder the passage of the material to be mnaieo 
also for a patient having respiratory difficulties. 

Onto valve 8 the .nhouth-piece 9 of the reser/oir 
is then assembled, said moutn-piece 9 having a 
final cross section like the final cross section of the 
dispensing mouth-piece 15 of the can (figure 3). 

The internal tube- 1 (o.d.: Si.S mm) also in- 
cludes an open end 10 thai delimits the volume of 
the chamber, and an coposite end 1 1 provided with 
an opening 13 the cross section of which is slightly 
larger then, that of the end opening i-i of the 
dispensing mouth-piece '5 (figure 3). Said opentng 
i3 is also provided on the inner sice with a set of 
lamellae (the number of said lamellae being four or 
six) that allow various kinds of mouth-pieces to be 
forced in. 

The internal tube \ sliaes within the outer tube 
2. a polyethylene gasket i2 being provided be- 
tween the two tubes, said gasket i2 being fixed 
outside at the open end lO. Said gasket provtaes 
the seal of the apparatus against a leakage of the 
aerosol material and for the solidity of the assem- 
bly in the opened position. 

Tubes 1, 2. as above-mentioned, can be seoa- 
rated; that is. the internal lube i can be completely 
removed from the outer tube 2, Saio .'eature has a 
double pourpose: first it allows the soray can with 
mouth-piece to be housed insioe *.ne cnamber 3. 
thus making it easier ;o be transooaea: seccncly it 
permits a thorough cleaning of c.'':amcef 3. 

The outer tube 2 carne.'S >vo graonic symcois 
emoossed on the outer surface: tne first one. at :ne 
.-noutn-piece 9. shows tne patient ;r.e enc of ;ne 
aoparaius from wmch he snould innaie: tne seccnc 
one IS an arrow at ;ne oocosite enc v^ze 2 and 



re :ame a^:3. ::.'ec:ec ;cwarcs :r.e :r.-er t-jce 

Sajc .nner .x-oe. -n rurn. carnes r^vo arrows 
emoossea on cne outer surface ana on ;ne same 

z axis soacsa aoout 37 mm from each other anc 
' cirectea :o•^^^Qs the outer luce 2. Near sajd laner 
arrow :ne symbols i (near the proximal arrow rela- 
tive to the bonom of the tubej and 2 (distal arrow), 
are embosseo. said marks being provided to show 

:o the r*vo exiention positions recommended for use 
bv children ana adults, respectively. 

An ideogram is finally embossed on the inner 
tube, at the bonom and coaxially relative to tne 
above-mentioned arrows, said ideogram indicating 

•5 the side of the apparatus in which the discensing 
mouth-piece i5 of the can is to be introduced. 

The apparatus has a double function: first it 
causas the aerosol cloud delivered into the cham- 
ber to expand, thus slowing down the micro- 

20 droplets ana enhancing the evaporation of the pro- 
. pellant therefrom, thereoy reducing the average 
aerodynamic dimensions of the aerosol panicles at 
the moment of inhalation and increasing the pro- 
ponion of active substance having a size such as 

PS to allow it to reach the action site deep into the 
respiratory tree. 

Secondly.- the way of use of the apparatus, 
where the substance is first dispensed into cham- 
ber 3 and then inhaled from the opposite side 

10 through one-way valve 8 (that opens towards the 
patient at the moment of inspiration but not during 
expiration), allows it to be used by that remarkable 
proponion of patients having a chronic obstructive 
broncho-pulmonar illness that are not in a measure 

j5 of properly using a normal MOI either because they 
cannot coordinate the delivery with the beginning 
of the respiratory act. or because they oppose an 
expiratory reflex upon the violent entry of the 
aerosol jet into the mouth. 

•iC The way of use of the device is very simple. 

As already stated, the aoparaius can be op- 
erated in connection with vanous types of metered 
aerosols. 

Cap 15 is removed from the mouth-piece of 
-5 the dispenser containing the prescribed product, 
then placing it onto the mouth-piece 9 of the ex- 
pansion chamber 3. The internal tube i is then 
completely extracted and the product is housed 
•nto it: the internal lube is then completely inseaed 
5C again into the outer tube 2. The assembly is now in 
a standby- position, well closec. easily transoonatle 
even withm a limited space. 

At tne moment of use. the assembly :s re- 
moved from ;ne bag. the cap is removed from 
^5 moutn-oiece 9. :he internal tube ! is completely 
exiracidd ana ;ne moutn-pieca-carrying can is re- 
moved therefrom, the inner luoe i is insenea again 
:nio tne Outer tuoe 2 •■snu\ ;he occostie arrows on 



::c£tucns can ze seiectec «■/ £:igr!:r.c :r.e arrc^ cr. 

outer xoe *vtcn ;ne firs; tpcsmon zr.uoren) or 
:ne seconc Cposiuon 2:3Guits) arrow cr :ne mner 
:uce. saia position ccrresoonong to a volume cr 
cnamber 3 oi 290 ml or 330 mi. resoecnveiy). 

The prcauct carr/ing me moutn-piece is cnen 
inserted in an upside-down position into 'J^e Ponom 
opening oi the inner tube i. pressing it until it is 
solidly blocked. 

The mouth-piece 9 ot the receiver is :hen taken 
between the Hps. followed by completely axpiring. 
dispensing the spray by pressing once on :ne 
bottom of the can and slowly breathmg-in. The 
breath is held for at least 7 seconds before expiring 
again. Should it be neressary to administer a sec- 
ond dosis. the above-mentioned procedure is re- 
peated after allowing a time period of at least 30 
seconds to elaose. 

Finally, the dispensing mcuth-piece 15 is re- 
moved from the resen/oir. the reservoir is opened 
again by removing the internal tube i. :he mouth- 
piece-carrying can is introduced into it anc the 
assembly is closed again. The cap is apoiied again 
to the mouth-piece 9 of the reservoir ano the 
assembly is finally put away. 

Comparison tests with metered aerosols of a 
conventional type, provided or not with the expan- 
sion chamber of the present invention, have proved 
that this device allows the amount of acnve sub- 
stance that reaches the lower resoiratory pathways, 
where it develops its therapeutical action, to be 
improved. 
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2. A -ev.ce according to c!a:m .. c.-.aractenzac 
r :nat -:ne vo.ume of tne expansion cnamoer (3) 
car. ze varied cerwoen about 200 ana 600 ml ;ha 
:ctal lengtn can be varied between lOO and 300 
.-nm anc -he maximum diameter can be vaneo 
between 50 ano 80 mm. 

3. A device according to claims l and 2 in 
wh:ch the mouth-piece (9) of the expansion cham- 
ber ,s provided with a valve (8) the function of 
which IS to prevent the aerosol spray delivered into 
I. .8 Chamber from exiting before the inhalation, and 
the air from being expired into the apparatus. 

-i. A device according to claims 1-3. character- 
ized in that the tubes (i. 2) forming the expansion 
chamber (3) are completely separable. 

5. A device according to claims 1-4. character- 
ized in that the can for the metered aerosol can be 
housed inside the internal tube (1) of the expansion 
chamber (3) and the internal tube (l) is in turn 
stuck into the external tube (2) for storage and 
transportation of the whole assembly. 
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1. A device fof the administration of drugs m 
the form of metered aerosols comprising an expan- 
sion chamber (3) consisting of r^o coaxial tubes (i. jo 
2) freely siidable within one another, said tubes 
delimiting an internal chamber (3) the volume of 
which can be varied according to the amount of 
extension -of the internal tube (1) relauve to the 
external tube (2). characterized m that said external 
tube (2) has an open end (4) for inserting the 
external tube (1) and a tapered opposite end (5) on 
which a one-way valve is housed, on which vaive a 
mouth-piece (9) is then mounted, and :he internal 
:ube (1) also has an ooen end (lO) that ceiimits :ne 5c 
volume of chamoer (3). and an oooosiie end (i i). 
said end fti) having an ocentng (13) -n whic.-i 
various kinds of moutn-oieces (15) oi conventional 
metered aerosols can be stuck. ;re ooenmg of 
mouth-piece {i5) of tne dispenser. ;ne tL-ces fi. 2) 55 
of the expansion cnamoer (3) anc :ne ooenmc of 
:ne mcutn-oiece (9^ c: ;ne latter cemg cn :r.e same 
aj(is. 
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